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ABSTRACT 
 
Background and Purpose. This report will discuss the treatment options 
selected during eight weeks of therapy for a patient with chronic venous ulcers 
(CVUs) located on bilateral lower extremities. Venous ulcers can be very painful 
and are typically difficult to heal as a result of venous inefficiency. In many 
instances they inhibit the patient’s lifestyle depending on their location and 
severity. Case Description. The patient seen was referred to physical therapy as 
his wounds had not shown any improvement since they were initially evaluated in 
April, 2008. Patient has history of lower extremity edema which was controlled by 
the use of compression socks. He had been receiving treatment from the 
Physicial Therapy department for approximately 2 months prior to my time 
working with him. His history illustrates extreme pain with treatments that he 
reports continues throughout the day. Treatment. Multiple treatments techniques 
were used to treat this patient’s venous ulcers including a new wound product, 
Epiflo, which provides continuous oxygen to the wound area. Curette and gauze 
pads were used for debridement purposes. The types of dressings used were 
silver impregnated products, absorbent dressings, compressive wraps and 
collagen products. Outcomes. After eight weeks of wound treatment the ulcers 
were not fully closed; however there was an increase in granulation, and wounds 
had a decrease in size. Discussion. Treatment for venous ulcers was 
determined upon observation of patient’s wounds at the beginning of each 
viii 
 
session. Also a new wound product was chosen based on information provided 
by a physical therapist working at the facility and information from literature. 
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CHAPTER I 
 
BACKGROUND AND PURPOSE 
 
Chronic venous ulcers (CVUs) or chronic venous leg ulcerations are a 
common problem affecting the elderly population.  Venous ulcers have been a 
common occurrence in health care for many years due to their difficulty to heal 
and the high rate of recurrence once healed. Prevalence can be related to the 
increase in the older population in our country as the peak prevalence for venous 
ulcers is between 60 and 80 years of age.1  Research shows that 72% of 
individuals that obtain venous ulcers do so by the age of 60.1  There is a debate 
in literature on whether aging negatively affects the healing rate of wounds. It is 
more likely that as people age they have an increased chance of acquiring   
conditions that attribute to ulcer production.2  The lack of mobility that occurs with 
aging decreases the efficiency of the venous system, impeding healing.  Studies 
have shown that 72% of patients with healed wounds have recurrent ulcers.1  
Due to recurrence and the long healing rate of CVUs, treatment costs for this 
condition can be extremely high for the patient as well as the for other third party 
payers.  It has been found that the mean cost for treating a patient with venous 
ulcers from initial treatment to closure of the wound costs $9,685.1  From these 
statistics and the demographics of the individuals covered by Medicare we can 
expect that the cost to Medicare, as a primary third party payer for this group, will 
be extremely high.  Overall, CVUs are a high cost medical condition that would 
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benefit from research on treatment that optimizes healing rate and reduces the 
medical costs.  Research on preventative methods would be another essential 
area in helping cut down costs of venous ulcers.    
Venous ulcers are a result of poor venous function in one or more of the 
three venous systems in the lower extremity.1  The superficial, communicating, 
and deep veins make up the venous system.1  Our veins work like pumps to 
push blood back to the heart. There are several mini-valves that occupy the veins 
to assist in this function. As people age, these valves become less effective and 
the calf muscle is substituted to help push blood cranially.  When the valves 
become diseased or fail to pump correctly, pressure builds in the system; this is 
termed venous hypertension or chronic venous insufficiency.1  The venous 
system can fail in that the valves become dysfunctional, have an obstruction, or 
lose the help of the muscle pump due to a decrease in muscle function.1  The 
buildup of pressure, or hypertension, in the venous system then results in an 
ulceration.  Along with pressure build up the defective valves do not close 
completely allowing backflow of blood in the venous system with resultant 
pooling in the lower extremities.  This pooling is thought to be a contributor to the 
formation of ulcers as it increases the pressure on the skin and makes the skin 
fragile.3  After there is a venous deficiency with valve dysfunction and pooling of 
blood, one scrape or scratch can expand to an ulcer.    
Healing of CVUs has been shown to be time consuming as well as painful 
for the individuals, thus reducing their abilities to function independently.  A major 
reason healing of CVUs is so difficult is because the etiology of venous ulcers is 
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not well understood.1,4  The patient may have to quit working because time spent 
in standing will cause an increase in venous pressure and a decrease in the 
healing rate, along with increasing the risk of another ulcer.  
Once a wound is occupying the tissue, wound healing progresses in three 
stages.  These stages are inflammation, proliferation, and remodeling.5  The 
inflammation stage is primarily responsible for the removal of bacteria and other 
foreign material through phagocytosis and enzyme release.  When the 
inflammation stage is near completion there is an increase in the number of 
macrophages to the area.  These agents are responsible for release of soluble 
mediators that degrade the unhealthy tissue or dead tissue.  The second stage, 
proliferation, works to build new tissue within the wound bed and degrade the 
pre-existing cell matrix.  The use of fibroblasts is important during this stage as 
they are responsible for building new tissue in the wound bed.  During this stage 
wound beds heal, which in the case of CVUs is a major accomplishment as they 
are known for their long healing times.  The final stage is the remodeling stage, 
which is focused on scar formation.  The problem with CVUs is that wounds get 
caught in the proliferation stage rather than progressing to the remodeling stage.  
There are many treatments under study to determine a quicker and more cost 
effective way to progress the ulcers from the proliferation stage to the remodeling 
stage. 
Physical therapists (PTs) have an important role in wound healing.  With 
the credential of wound certification PTs can use their advanced knowledge of 
anatomy along with knowledge gained to treat CVUs.  Also PTs have the 
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knowledge to teach patients who may be at risk for CVUs the necessary 
precautions for prevention of wound development.  Although many treatments, 
such as debridement and dressings, have demonstrated varying results in 
healing ulcers, one area of treatment that is consistent along all disciplines is 
compression therapy.  There is a variety in the type and quantity of compression 
used; yet in many studies it has been shown that treatment with compression is 
far more effective than without compression.3,4  The purpose of this paper is to 
evaluate the techniques used in treating CVUs in a patient with venous 
insufficiency and discuss the options for additional services that will be effective 
in future care of CVUs.    
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CHAPTER II 
 
CASE DESCRIPTION 
 
This case report will focus on the services performed with a 76-year-old 
male veteran who had been receiving treatment for venous ulcers since April, 
2008, by nurses at an ambulatory care facility.  He had a history of peripheral 
neuropathy and severe scoliosis of the spine that required him to use a power 
wheelchair and pressure relieving foot wear.  This patient had a history of 
smoking with no intentions of quitting.  When coming to the physical therapy 
clinic there was six wounds for which he needed evaluation and treatment.  On 
the right anterior shin there was a wound that resulted from hitting his leg on a 
bedpost due to a malfunction of his automatic chair.  Also on the right there was 
a wound on the second toe that patient did not recall mechanism of injury.  On 
the left leg he reported having blisters on the posterior calf that opened up 
resulting in  venous ulcers.  Additional wounds included one located on the left 
lateral ankle secondary to a blister and another on the left second toe caused by 
his shoes rubbing on his toe.  Prior wound treatments include: Panafil, 
Accuzyme, magnet therapy, and oasis therapy.  All of these treatments showed 
minimal changes in wound bed granulation and wound size.  Based on prior 
history of patient’s wound care, intolerance to adhesive tape was reported.  
There is no documentation indicating that he had an allergy to adhesive 
dressings; however, the intolerance was a result of sensitive and fragile skin not 
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allowing the adhesive bandage to stay in place, ultimately resulting in irritation of 
the skin.  Secondary to the high level of pain with his ulcers this patient did not 
tolerate high compression garments or wraps.  His pain level had been recorded 
in his electronic file as being a primary problem for this patient.  
This patient lived in a veteran’s affiliated assisted living facility that was 
located in a smaller town forty miles from the physical therapy clinic.  His wound 
treatment needs were not available to be addressed at this facility, as the nursing 
staff was not qualified to perform all the techniques that were required for his 
care.  He was able to transfer and perform ADLs independently and received 
assistance with meals and cleaning.  As a veteran he was service connected, 
meaning that the government paid for the medical care that he required.  As long 
as there was medical proof behind his treatment he could continue to receive 
care at no personal cost.  He would come to the physical therapy clinic 2 times a 
week, when other veterans had scheduled appointments.  All the veterans 
traveled together for the first appointment and waited till the final appointment 
was complete.  While waiting he spent his time in his chair, which kept his feet in 
a dependent position, further decreasing the venous flow back to the heart.  On 
appointment days it typically took over a half day when accounting for the travel 
time.  He was spending a large amount of time traveling to receive his 
treatments, limiting the amount of free time he had each week.  As he is retired 
we did not have to worry about time away from work for treatment.  His ulcers 
had consumed his lifestyle and as they were far away from healing they 
continued to occupy a great portion of his time.  Due to this time constraint on his 
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life and the pain he endured from his ulcers this patient had the ultimate goal of 
wound closure.  His confidence that this would occur was low as he had been 
working on healing his wounds for months now.  As a short term goal he wanted 
to be able to switch from using compression wraps to adjustable compression 
stockings, so that he could have more control over his therapy.  Changing his 
services to the PT department did evoke more excitement in him, and he has 
already seen improvement since transferring his treatment.  
Examination, Evaluation and Diagnosis 
An examination of venous ulcers, or any other type of wound, relies 
primarily on physical observation.  The dimensions, location, wound edge, color, 
odor, and pain all play an important part in determining the etiology of the wound.  
For example arterial ulcers are primarily located on the toes, phalangeal heads, 
or over the lateral malleolus displaying a symmetrical and pronounced border.  
Arterial ulcer will have a gray-colored base with minimal exudates and will be 
painful with debridement.6  In comparison, venous ulcers are found in the lower 
leg from the middle of the calf to just below the medial and lateral malleoli, 
primarily being found on the medial malleoli.  The base on these ulcers is a beefy 
red color with granulation and is more likely to bleed with debridement.  These 
types of wounds typically have a larger diameter with irregular edges and are 
less deep than arterial ulcers.  Another distinguishing character of a venous ulcer 
is that it has moderate to heavy exudate with a strong odor.  It is possible that the 
arterial and venous systems are both compromised.6  In this case there may be a 
combination of the wound bed characteristics.  Diabetic ulcers are typically 
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located on the feet, as these are areas that sensation is likely diminished and 
therefore put the area at risk.  The patient will walk barefoot or get something in 
the shoe that will rub on the skin until an ulcer is created.  Typically the wound is 
not noticed for some time, as some people with diabetes do not check their feet 
on a regular basis.6  
Checking the pulses is a good way to determine if the vascular ulcer has 
an arterial or venous component.  When the pulses are difficult to palpate a 
Doppler ultrasound will be used to determine the quality of flow.  The Ankle 
Brachial Index (ABI) is used to determine the prognosis of healing in both venous 
and arterial ulcers.  The ABI takes the dorsalis pedis systolic pressure and 
divides it by the brachial artery systolic pressure.  If the value is less than 0.5 
then it will be difficult to heal and if it is a venous ulcer it will require immediate 
compression.6    
The examination for the patient previously described was performed by a 
physical therapist who had been working at the facility for thirteen years. This 
therapist has a wound care certification and is a member of the facility’s wound 
care team, making her extremely knowledgeable in the area of wound care 
management. For the initial evaluation a subjective history was taken to provide 
the team with information about the history of the wounds as well as providing an 
understanding of the patient.  
An important component of the initial examination is wound size 
measurement.  This is essential as it is a concrete measurement that can be 
used as comparison throughout the treatment to determine any changes in ulcer 
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size.  At this specific clinic the option chosen to measure wounds was a two-
dimensional approach.  A disposable ruler was used to measure the length, the 
widest distance running superior to inferior, and width, the widest distance from 
medial to lateral.  The depth of the wound was measured using the wooden edge 
of a cotton tip applicator.  Once the depth was marked on the applicator, it was 
measured with the disposable ruler.  This clinic did not calculate the area of the 
wound bed after finding the length and width measurements.  This would have 
been a beneficial calculation as it would have allowed for a single measurement 
to be included in the patient’s chart for quick and easy comparison of the 
progress of the ulcers.  Along with the measurement of the wound a photograph 
was taken using the same disposable ruler and was included in the electronic 
chart to allow for a visual record of the wound history.  
Once the measurement of the ulcer had been completed the therapist 
looked at the wound bed for granulation tissue, exudate, odor, and color.  Also 
during this assessment the wound edges and surrounding tissue were evaluated.  
This portion of the exam is highly subjective as the amount of granulation tissue 
or unhealthy tissue was reported by visual estimation.  The unhealthy tissue 
would include white or yellow fibrous tissue, necrotic tissue, or red tissue.7 Table 
1 indicates the size, wound base percentages, exudates, and odor that were 
present with this patient during the initial session I worked with him.  Values from 
the initial evaluation could not be obtained.  Quantity of exudate was reported 
using absent, scant, small, moderate, and maximal as categories.7  Based on the 
experience of the therapist or the experience with other types of wounds the 
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amount of perceived exudate can vary.  The amount of exudate is important for 
determining the appropriate wound dressing as well as determining possibility of 
infection.  If there is an excessive amount of exudates, it will indicate possible 
infection which may be impeding the healing process.7  Odor will also be 
indicative of infection.  Typically no odor is a good finding, indicating reduced 
likelihood of infection.  All of the above characteristics were documented during 
each session as a way of determining improvement of the ulcers.  
Table 1: Characteristics of the Ulcers From Initial Session the PT Student 
Observed the Patient. Measurements taken on 10/24/2008.  
Ulcer 
Location 
Ulcer Size Wound Base Drainage Odor 
Left 
Second 
Toe 
1.9cmx1.7cm
x0.2cm 
5% red, 20% 
pink, 75% 
yellow 
Yellow, small 
amount 
Minimal 
Left Lateral 
Ankle 
0.8cmx0.9co
mx0.2cm 
5% red, 5% 
pink, 90% 
yellow 
Yellow, small 
amount 
Minimal 
Left 
Posterior 
Calf (Small) 
0.8cmx0.7cm
x0.2cm 
5% red, 10% 
pink, 85% 
yellow 
Yellow, small 
amount 
Minimal 
Left 
Posterior 
Calf (Large) 
2.0cmx1.7cm
x0.3cm 
5% red, 95% 
yellow 
Yellow, scant 
amount 
Minimal 
Right 
Second 
Toe 
0.4cmx0.4cm
x0.1cm 
85% pink,15% 
yellow 
Yellow, scant 
amount 
Minimal 
Right 
Anterior 
Shin 
5.6cmx5.7cm
x0.3cm 
5% red, 30% 
pink, 65% 
yellow 
Yellow, 
moderate 
amount 
Minimal 
      
Another important aspect of the evaluation is the assessment of the lower 
extremities for edema.  This is important with CVUs as it indicates accumulation 
of fluid that could be a result of venous insufficiency.8  When examining the 
edema it is important to evaluate if the edema is pitting, meaning that a finger 
print indentation is left upon removal of pressure. It is also important to take 
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circumferential measurements at the ankle and the middle of the calf.  When this 
patient was examined his measurements were not taken at the ankle or the calf, 
yet edema was reported in the lower extremity and pitting edema was reported at 
the foot.  The pitting edema allows the physical therapist to understand that there 
is inefficiency in the venous system resulting in an accumulation of fluid in the 
interstitial tissue spaces.  Edema is important to monitor and treat with 
compression, as successful wound management relies on an increase in 
efficiency of venous flow.  
Prognosis and Plan of Care 
The Guide to Physical Therapist Practice categorizes the patient’s 
diagnosis into practice pattern 7C, Impaired Integumentary Integrity Associated 
With Partial-Thickness Skin Involvement and Scar Formation.  The ICD-9 code 
for this patient is 707.1, chronic ulcers of the lower limbs.  The prognosis stated 
in the guide indicates that in 4 weeks of treatment 80% percent of patients will 
reach their expected goals.9  For this patient this prognosis is likely not accurate 
as there are many factors influencing his ability to reach the main goal of wound 
resolution. 
Prior to the initial day that I evaluated the patient, he had been coming to 
the clinic for approximately two and half months.  There were major problems 
found in the initial examination that were still present on my first examination.  
His major problems include pitting edema bilaterally in the lower extremities, high 
percentage of yellow fibrous tissue in the wound base, minimal amount of yellow 
exudate and extreme pain at all ulcer sites.  From the documentation found in the 
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electronic chart his wounds were showing improvement.  The therapists who had 
worked with him previously recorded a decrease in the amount of yellow fibrous 
tissue, facilitating an increase in pink granulation tissue.  Even though this 
improvement occurred, the percentage of fibrous tissue still exceeded 
granulation tissue.  The work of the therapists prior to my arrival showed minimal 
changes in wound size, meaning that these ulcers were going to be difficult to 
heal.  Looking at the patient’s subjective history, along with his problem list, I 
predicted that it would take several months before wound closure was observed.  
He has several impeding factors such as smoking, limited time in weight bearing, 
inadequate nutrition and minimal tolerance for high compression wraps.  Another 
constraining force is his lack of adherence for change.  He reported on our initial 
session that he scratches over and under the cast pad due to the compression 
wraps causing what he called a heat rash.  His skin is extremely sensitive; 
therefore by scratching he is only irritating his current ulcers and putting himself 
at risk for future ulcers.  All these factors are negatively affecting the ability of his 
wounds to heal, making the treatment more difficult and less effective.  
Based off the problem list, as well as the patients diagnosis found in the 
Guide to Physical Therapy Practice, the short term goals of this patient will vary 
throughout his treatment.10  The long term goal will never change as it is to have 
resolution of the ulcers.  The short term goals at two months following initial 
evaluation in the clinic are a reduction in wound size, an increase in granulation 
tissue, reduction in the chance of infection, and a reduction in lower extremity 
edema.  These goals can be obtained with appropriate treatment techniques and 
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by proper adherence of the patient.  Convincing the patient that a reduction in 
smoking and an increase in consumption of healthy foods will ultimately increase 
the likelihood of obtaining the goals.  
Each week the patient was seen, his wounds were evaluated.  
Photographs and measurements were taken once per week and the 
characteristics of each wound were documented in his electronic chart.  The 
patient could be referred to a vascular surgeon to further discuss his wound 
closure as needed to ensure all possible measures were being taken to help this 
patient.   
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CHAPTER III 
INTERVENTION 
When treating patients with chronic venous ulcers (CVUs), the intervention 
may change from week to week as it is impossible to completely predict how the 
tissues will react to the previous treatment.  As a result the ability to think quickly 
and having a broad knowledge of the different types of wound products are 
essential when working with CVUs.  The treatment for this gentleman changed 
minimally throughout the time seen; however, the use of dressings did change as 
a result of the wound appearance.  For example, if there are wounds that are 
exudative and are partial or full thickness, then a foam dressing or an alginate 
may be selected.11  On the other hand, a wound that is dry and partial to full 
thickness would warrant a hydrogel or wet saline gauze as the choice of 
dressing.11 See Appendix A for a list of absorbent dressing types and when each 
dressing should be selected.   
There are two approaches when working with wounds:  they are clean 
technique and sterile technique.  With sterile technique all the products used 
must be enclosed in sterile packaging and sterile gloves must be used to handle 
the sterile products.  When using this technique an assistant is helpful because 
the assistant can be responsible for opening the packages so the therapist does 
not have to worry about contaminating the sterile gloves.  With clean technique 
the dressings are enclosed in sterile packaging, but the gloves and the gauze 
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pads used are clean, meaning they are not wrapped individually in sterile sealed 
packaging.  A good rule of thumb when working with wounds is: “Never put 
anything into a wound that you wouldn’t put into your eye!”11  The facility in which 
my clinical fieldwork took place chose to use clean technique for treatment of 
wounds as it was less time consuming and using this technique has not shown 
any cases of increased infection rates in their wound treatments.  
An important part of every treatment was the evaluation of the wounds.  In 
order to get an adequate representation of the wound bed the prior dressings 
and topical agents needed to be removed.  The removal of the dressings 
required extra care as this particular individual had extreme pain within the 
wound beds as well as at the surrounding edges of the wounds.  His pain level is 
not considered abnormal.  There has been controversy that arterial wounds are 
painful and venous ulcers are not; however, recent reports show that three 
fourths of patients with venous ulcers report pain as a primary complaint.1  
Wetting the dressings with a wound cleanser before removing them allowed 
easier release from the skin and reduced pain to the patient.   This technique 
was unique to this patient, yet could be used with other patients with either 
difficult to remove dressings or painful wound beds.  Topical Xylocaine was used 
as a numbing agent to prepare the wounds for the upcoming intervention.  Once 
the dressings and part of the topical agents were removed, topical Xylocaine was 
applied using a tongue depressor for 15 to 20 minutes.  This process allowed me 
to clean the wound beds more effectively using gauze pads and wound cleanser.  
Approximately 20 gauze pads were sprayed with the cleanser; a circular motion 
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was used to remove the remaining topical agents and exudate from the wounds. 
To further clean the wound beds, a sterile curette was used to remove any 
unhealthy tissue residing in the wound beds.  A curette is different from a scalpel 
in that it is round and the center is open.  The edges are slanted and only one 
side is sharp.  When pressed lightly within the wound bed the unhealthy tissue 
was lifted, allowing the removal of dead tissue with a gauze pad.  The center of 
the curette required cleaning with a wet gauze pad on a frequent basis as it 
would become compacted with the dead tissue.  
Williams et al9 found that using curette debridement for wounds with 
nonviable tissue was most effective in the initial 8 weeks of treatment.  During 
this time wounds showed a faster rate of healing than wounds that did not 
experience curette debridement.  After 20 weeks of treatment both groups were 
at the same relative stage in healing.  A component of this study is that the 
wounds that were not debrided possessed granulation tissue with minimal 
nonviable tissue, and the wounds receiving the debridement had no granulation 
tissue.  This is important because the wounds with granulation are on their way 
to healing, as the wounds with nonviable tissue have not yet started to heal.  
With the wounds starting at different stages and the end result showing the same 
stage of healing in 20 weeks provides support that debridement is a good choice 
for jump starting the healing process.  Williams et al9 do support the use of 
topical anesthesia when performing the debridement.     
The wound beds were not the only areas being cleansed.  His entire lower 
leg was also kept clean as he was in compression wraps 24 hours a day for 7 
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days a week.  The compression wraps are left on continuously as they have 
been shown to accelerate venous blood flow and reduce the amount of distention 
in the leg veins with continuous wear.3  The only time he was out of the 
compression wraps was when he had his dressings changed.  A moisturizer was 
used to keep the tissue from becoming dry and fragile; therefore cleaning the 
skin at each session prevented build up on the skin and also reduced the itching 
from the wraps.  
When it came to deciding the dressing choice, the primary reason for 
selection was his prior experience with particular dressings.  At the time that I 
started treating this patient he had been seen by the facility for almost 2 months.  
The therapists working with him knew what worked for him and what he did not 
tolerate.  It was mentioned that his skin did not handle adhesive dressings as 
they irritated the skin and he ended up scratching them off, making them 
ineffective and increasing his risk of creating new sores.  According to 
Palfreyman et al12 the selection of dressing does not significantly affect the 
healing rate of the venous ulcer and that when selecting a dressing the focus 
should be primarily on cost and patient tolerance. The primary use of a dressing 
is to keep the wound moist, as a moist environment will promote re-
epithelialization and decrease the risk of infection.11 During the initial two weeks 
of treating his CVUs, ArgaelesTM powder or SilvasorbTM gel were used as the 
primary dressing depending on the moisture in the skin surrounding the wounds.  
ArgaelesTM powder would be used if there were any signs of possible maceration 
occurring along the wound edges.  Maceration is a condition in which the skin 
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looks white and appears to be moist.  This environment limits the ability of 
healthy tissue to attach to the wound’s edges and start to close. SilvasorbTM gel 
would be used if there was minimal exudate and there was a need to hydrate the 
wound bed.  Silver products have been used since the 19th century for their 
antimicrobial activity in the management of wounds.13  Concern has arisen that 
should the body possess a bacterium that is antibiotic resistant, the bacteria 
would become resistant to the silver nitrate agents.  In a literature review 
Chopra13 expresses the use of dressings or topical agents that contain high 
amounts rather than small amounts of silver will be more effective at killing 
bacteria and will limit the ability of the bacteria to become resistant.  The 
secondary dressing selected for this patient was the Mepilex TransferTM. This 
dressing is self adherent and is used with minimal to moderate draining wounds.  
As this patient did not have excessive amounts of drainage this secondary 
dressing was suitable.  If he did happen to have an increase in drainage during 
one of the wearing times, the compression wraps collected any of the excess 
exudate.  
The compression wrap chosen for this patient was a cotton cast pad and 
CobanTM elastic wrap placed with no stretch.  CobanTM allows the application of a 
stretch to increase the pressure or use less stretch to decrease the pressure 
depending on the patient’s tolerance.  This patient did not tolerate high amounts 
of compression due to hypersensitivity of the lower leg.  As a result a 4-layer 
compression wrap could not be used.  This type of wrap consists of orthopedic 
wool, crepe bandage, elastic bandage, and a cohesive retaining layer that 
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provides 35 to 40 mm Hg of pressure.3  The 4-layer bandage system has been 
shown to be more effective in healing time than a short stretch compression 
bandage.3  Using only 2 layers of compression will not give as much of a benefit 
as a 4-layer bandage; yet it allowed some compression to assist the venous 
system.  If a 4-layer system would’ve been used, compliance would likely have 
been decreased.     
During the next 5 weeks the primary dressing was changed to include the 
addition of collagen flakes.  A mixture of Xylocaine, ArgaelesTM powder, and 
collagen flakes were applied to the wound bed surface as the primary dressing.  
Although Xylocaine is meant to be used as a temporary analgesic agent the 
patient adamantly requested it be used, as it would allow him pain relief after the 
debridement.  The ulcers showed no signs of maceration secondary to the 
moisture of the gel therefore it was used in order to accommodate the patient’s 
wishes.  Mepilex TransferTM and compression wraps were continued at this time 
of treatment. 
One of the therapists working in the facility was approached to use a new 
wound product on the market called EpifloTM.  It was decided that this patient was 
an optimal candidate to try this product.  The unit delivers continuous oxygen to 
the wound site at 3 ml per hour for up to 15 days.14  The unit has the ability to 
work for this amount of time; however, the tubing to the wound bed along with the 
protective dressing should be changed at least once if not twice a week.  Each 
unit comes equipped with enough tubing to allow for four changes.  The 
protective dressing can be decided upon by the therapist; yet the unit does come 
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with a few dressings that the manufacturer encourages one to use.  Collaboration 
with the members of the wound team decided that trying the EpifloTM unit would 
be beneficial to the patient, as he was not seeing any drastic increase in wound 
closure.  Banks et al14 presented an article based off three case studies of 
individuals using the EpifloTM and determined that the unit had a positive impact 
on healing rate when used as an adjunct treatment.  The manufacturer offered to 
supply the facility at no cost with 4 units that would allow for 2 months of therapy 
for this patient as a way of discovering the advantages of the unit in treatment of 
CVUs.  I selected a hydrocolloid dressing as the protective dressing, as I felt it 
would be the most secure in allowing closure along the borders to keep the 
oxygen within the wound bed.  The hydrocolloid was warmed using body heat by 
compressing the dressing between my hands for approximately 1 minute.  There 
were only two of the five wounds that received the EpifloTM and those were the 
right anterior shin and the left posterior calf.  The remaining wounds received the 
Xylocaine, ArgaelesTM powder, and collagen flake mixture.  Compression wraps 
were continued and the EpifloTM unit was attached to the outer aspect of the 
CobanTM. 
Half way through my time working with this patient, a rash broke out 
bilaterally to the lower leg.  This rash appeared to be affecting the hair follicles 
and there was some weeping from the skin in some areas.  The fluid was clear 
and did not appear to have any odor.  His physician diagnosed the rash as an 
inflammation of the hair follicles and prescribed an antibiotic.  The antibiotic 
dissipated the rash and also decreased the exudate in the wounds to a minimum.  
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This was the only adverse response that occurred during the treatment of this 
patient. 
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CHAPTER IV 
OUTCOMES 
Working with this patient was difficult because little change in wound size 
was noticed during the treatment.  One major improvement was the increase in 
granulation tissue, tissue that is pink in color and indicative of healing.7  This was 
a good sign because it showed that the wound beds were in the proliferation 
stage of wound healing.  When this pink tissue is present, the wound healing is 
not stagnant.  
Another improvement noticed over the 8 weeks of treatment was the 
reduction in exudate.  There was an increase in the amount of exudate when he 
had the inflammation of the hair follicles.  The administration of the antibiotic 
decreased the amount after a few days.  Please refer to tables 2, 3, 4, 5, 6, and 7 
for changes in wound dimensions and characteristics.  
Table 2. 
Wound Assessment of Wound on Dorsum of Left Second Toe.   
 Size (cm) 
(heightxwidthxdepth)
Wound Base Drainage 
10/24/2008 1.9cmx1.7cmx0.2cm 5% red, 20% pink, 75% 
yellow 
Yellow, small 
amount 
10/28/2008 1.8x1.8x0.3 50% yellow, 50% pink Yellow, small 
amount 
11/06/2008 1.7x1.6x0.2 Not assessed Yellow, moderate 
11/13/2008 1.6x1.5x0.2 25% pink, 75% yellow, 
tendon exposed 
Yellow, moderate 
11/20/2008 1.6x1.4x0.1  Not assessed, tendon 
exposed 
Yellow, moderate 
12/10/2008 1.8x1.7xfull thickness 60% pink, 40% yellow, 
tendon exposed 
Yellow-green, 
small amount 
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Table 3. 
Wound Assessment of Wound on Left Lateral Ankle. 
 Size (cm) 
(heightxwidthxdepth)
Wound Base Drainage 
10/24/2008 0.8cmx0.9comx0.2cm 5% red, 5% pink, 90% 
yellow 
Yellow, small 
amount 
10/28/2008 0.5x0.7x0.3 100% pink Yellow, scant 
amount 
11/06/2008 0.8x0.7x0.4 Not assessed Yellow, moderate 
11/13/2008 0.7x0.9x0.3 15% pink, 85% yellow Yellow, moderate 
11/20/2008 0.7x0.8x0.2 Not assessed  Yellow, moderate 
12/10/2008 0.7x0.8x0.2 90% pink, 10% yellow Yellow, scant 
amount 
 
 
Table 4.  
Wound Assessment of Wound Small Wound on Posterior Aspect of Calf. 
 Size (cm) 
(heightxwidthxdepth)
Wound Base Drainage 
10/24/08 0.8cmx0.7cmx0.2cm 5% red, 10% pink, 85% 
yellow 
Yellow, small 
amount 
10/28/2008 Not assessed Not assessed Not assessed 
11/06/2008 0.5x0.5x0.2 Not assessed Yellow, moderate 
11/13/2008 0.4x0.5x0.3 95% pink, 5% yellow Yellow, moderate 
11/20/2008 0.5x0.6x0.2 Not assessed Yellow, moderate 
12/10/2008 0.5x0.6x0.2 100% pink Yellow, scant 
 
Table 5. 
Wound Assessment of Wound Large Wound on Posterior Aspect of Calf. 
 Size (cm) 
(heightxwidthxdept
h) 
Wound Base Drainage 
10/24/2008 2.0cmx1.7cmx0.3cm 5% red, 95% yellow Yellow, scant 
amount 
10/28/2008 3.2x1.5x0.3 10% pink, 90% yellow Yellow, small 
amount 
11/06/2008 2.0x2.0x0.3 
3.4 from 2:00 to 7:00 
Not assessed Yellow, moderate 
11/13/2008 1.7x2.3x0.2 
3.4 from 2:00 to 7:00 
30% pink, 70% yellow Yellow, moderate 
11/20/2008 1.8x2.2x0.2 
3.2 from 2:00 to 7:00 
Not assessed Yellow, moderate 
12/10/2008 1.7x2.5x0.2 35% pink 65% yellow Yellow, large 
amount 
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Table 6.  
Wound Assessment of Wound on Dorsum of Right Second Toe. 
 Size (cm) 
(heightxwidthxdepth)
Wound Base Drainage 
10/24/2008 0.4cmx0.4cmx0.1cm 85% pink, 15% yellow Yellow, scant 
amount 
10/28/2008 Not assessed Not assessed Not assessed 
11/06/2008 0.1x0.1x0.1 Not assessed Yellow, moderate 
11/13/2008 Healed   
11/20/2008 0.4x0.4x0.1 Not assessed  Yellow, moderate 
12/10/2008 0.4x0.3x0.1 100% pink No drainage 
 
Table 7.  
Wound Assessment of Wound on Anterior Shin of Right Leg. 
 Size (cm) 
(heightxwidthxdepth)
Wound Base Drainage 
10/24/2008 5.6cmx5.7cmx0.3cm 5% red, 30% pink, 65% 
yellow 
Yellow, moderate 
amount 
10/28/2008 5.7x5.5x0.3 10% red, 60% pink, 30% 
yellow 
Yellow, moderate 
amount  
11/06/08 5.0x5.1x0.3 Not assessed Yellow, moderate 
11/13/08 4.6x5.4x0.3 85% pink, 15% yellow Yellow moderate 
11/20/2008 4.8x5.1x0.2 Not assessed Yellow, moderate 
12/10/2008 4.9x5.1x0.2 35% pink, 65% yellow Yellow, large 
 
After making contact with the therapist working on the treatment of this 
patient following my departure, I was informed that treatment was switched from 
using EpifloTM on the two larger wounds to using OasisTM.  OasisTM is a dressing 
that is made of dehydrated pig intestine.  It is a very expensive type of dressing 
and only made in small sheets.  It would be expensive to cover the larger wounds.  
The reason for change was that Oasis was now available to the facility and it had 
been an intended treatment since the initial evaluation.  No exact measurements 
were able to be given to show improvement since my departure.  It was 
mentioned by the therapist on June 2, 2009 that the right shin wound was nearly 
healed.  The left calf wound is again being treated with EpifloTM and as of June 2, 
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2009, is improving.  The accomplishments made with treatment were a long time 
in coming and as time goes on, if infection is avoided, healing will continue.   
The patient responded positively to treatment and expressed appreciation 
of the services he received.  Although the progress had been slow he could see 
the difference and had hope that his wounds would end up healing.  He liked 
consistency and had a difficult time adjusting to the new wound products that 
were introduced to his wounds.  With explanation of why the new products were 
being selected, he was willing to try the new products, as he trusted the opinion 
of those treating his wounds.  
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CHAPTER V 
DISCUSSION 
One area of treatment for this patient that was lacking accuracy was the 
measurement of the CVUs.  The two-dimensional approach, which is what was 
used for this patient, using linear measurements is found to have reduced 
usefulness in wound evaluation, as it assumes that the wound has a perfect 
geometric shape, which is not typically how ulcers present.15  Haghpanah et al16 
performed a study examining the accuracy of the linear wound measurement 
using the root mean square error (RMSE). A high RMSE value indicates high 
level of inaccuracy.  The study found that the RMSE value was higher for larger 
wounds than smaller wounds when using linear measurement and that the linear 
measurement was less accurate than both a computerized technique and 
digitizing tablet.  Although using linear measurement is cost effective and easy to 
perform there are other options available for wound measurement that have 
higher values of accuracy.    
Some of the tools used to measure wounds are wound tracing, Kudin 
gauge, molds, scaled photographs, digitizing tablets, planimetrics and 
computerized stereophotogrammetry.15  When evaluating which measurement 
tool will be most effective, it is important to consider the validity, interrater and 
intrarater reliability, the accuracy, and the cost effectiveness of the measurement 
tool.  Fette15  performed a clinimetric analysis of wound measurement techniques 
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and discovered that using manual tracings has the highest level of clinical usage, 
as it can be performed easily at the bedside.  Wound tracing is relatively 
inexpensive compared to the computerized and hand-held devices that exist 
currently, as tracing only requires the transparency and a marker.  Also using 
tracing reduces the magnification and positioning error that can occur with other 
methods using photography for measurements.  Another result found by 
Haghpanah et al16 was that the accuracy of using a Visitrak digitizing tablet and 
the VeV computer system to determine wound measurement size were 
comparable.  Both were highly accurate, reporting low RMSE values for the small 
wounds.  Both systems scored higher for the larger wounds; however, when 
compared to the linear measurements, they had RMSE scores that were ninety 
points lower making them more accurate.  There is currently a large of amount of 
research that is being conducted in the area of wound measurement as new 
tools are being introduced.  A further look into the new technology in this area will 
benefit the ability to effectively measure wound size.  
Another part of the intervention that needed to be altered was the type of 
compression used.  It would have been beneficial for healing to try to slowly 
increase the amount of compression that was used.  This patient had a powerful 
opinion on how his wounds were dressed, and he would acknowledge that the 
compression wraps were applied too tightly.  His strong personality made it 
difficult to make changes to his wound treatment, even if the changes could 
result in quicker healing times.  Emphasis on education of the benefits of 
compression wraps may have been a way to encourage him that increasing the 
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amount of pressure would be worth trying.  Sometimes when working with 
patients that have experienced their condition for a long time, they get 
comfortable with ways treatment is done and it is difficult to go against their 
wishes, as they are the ones that deal with their condition on a daily basis.   
When it came to choosing the dressings for this patient the choices made 
were the best for the facility and the patient.  The Mepilex transfer was a good 
choice because of the ease of removal as well its ability to absorb exudate.  As 
this patient was a veteran, the wound products available for use were provided at 
a discounted price allowing for more freedom in selection.  This enabled the 
decision on topical agent and dressing to be based on what worked best for the 
patient.  Choices made were influenced by introduction to the wound products 
and by trial and error.  The first dressing chosen may not work; therefore many 
dressings may be used before one is found to be suitable for the patient.  As the 
wound changes the dressing need will change to meet the new requirements of 
the wound.  Keeping the wound moist is the most important component of a 
dressing, along with keeping the wound covered to resist any infection.  
This patient benefited from the therapy he received as there was an 
increase in the amount of granulation tissue with a reduction of nonviable tissue.  
One area that needs further evaluation is the amount of debridement required for 
chronic wounds.  If debridement could be performed only once a week or once 
every other week, then pain could be limited to the patient and there would be 
more time available to the therapist.   
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Reflective Practice 
Working with this patient allowed me to refresh my knowledge on wound 
dressings, cleaning techniques, and observation skills of wound beds.  Learning 
the wound products was offered in the facility through a video compiled by my 
clinical instructor.  Wound cleaning techniques such as use of curette 
debridement improved through experience and practice.  Initially I was hesitant 
with my debridement skills removing minimal tissue and my sessions went over 
the allotted time.  By the end of eight weeks I was able to complete the technique 
in a timely manner and effectively remove only the nonviable tissue.  Observing 
wound beds for tissue distribution is something that takes experience and 
familiarity with different wounds.  With this patient I spent a lot of time on his 
wounds and began to see the changes in the ratio of granulation tissue to 
nonviable tissue.  My familiarity with his wounds made my observation of tissue 
percentages more consistent.       
This patient’s CVUs proved to follow the pattern expressed in literature in 
that they are slow to heal.  There was not a significant amount of improvement 
seen over the time working with him.  Prior to the end of my clinical experience 
the new wound product, EpifloTM, was introduced to our treatment.  Based on a 
case report that evaluated 3 patients with pressure ulcers, the use of EpifloTM 
showed to be a positive addition to ordinary wound treatment by increasing the 
rate of healing.14  Since he was a heavy smoker, I thought that the addition of 
oxygen to the wound would improve the healing process.  The week after my 
departure I was informed that the product was eliminated from treatment, as the 
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therapists had decided to use another wound product that was shown to be 
beneficial in healing ulcers.  Ideally, it would have been beneficial to continue the 
use of this product for the recommended usage period to determine if the unit is 
effective.  If it did increase the rate of healing it would have assisted in the 
reduction of his wound care costs.  
One area I would have liked to investigate further was possibilities for 
decreasing his time in the department and the money spent on care.  Each of his 
sessions lasted approximately one hour.  This is a long session and requires time 
taken away from other patients that could be seen at the facility.  Although it is 
important to debride the wound, I question if it is necessary to complete two 
times a week.  The debridement is important because it removes nonviable 
tissue, allowing for the granulation tissue to expand across the wound bed.  Even 
though it has its important components, I feel that the patient would have had a 
more positive attitude if he had to travel for therapy only one day a week.  The 
facility that he lived in had skilled nursing staff that could provide the normal 
dressing changes, meeting our goals for providing moist wound environment and 
reducing risk of infection.  For cleaning they could have used a gauze pad and 
wound cleanser.  If the wound products could not be attained at that facility we 
could send the products with him.  The amount spent on wound care at the cost 
to the veterans hospital (i.e. government) is different than normal populations.  
Only seeing this individual once a week would decrease the cost to the 
government, as it would be one less person to drive to appointments, less charge 
from the therapy department, and more effective use of pre-existing nursing 
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services.  Quality of life would be increased in that the patient would feel that he 
had an increase in independence because he would not have to spend two days 
a week working around the shuttle schedule.   
One thing that I did not complete during my time working with this patient 
was a quality of life questionnaire.  I believe this would have been an effective 
tool for evaluating improvement, as it would focus on how the patient felt the 
ulcers were affecting his day to day activities.  The questionnaire that could be 
used is the Skindex 29. This has an internal consistency reliability of 0.8.17  This 
tool would have been helpful to track this patient’s progress, as it addressed how 
the patient perceived the ability to do activities in the home, the drive to 
participate in activities outside the home, and the overall emotional state.  Using 
a questionnaire allows the patient to provide information that may not be asked 
on a typical session.  Also completing questions in paper form may make them 
more comfortable to share than if asked questions in person.  
Overall the treatment with this individual went well once a relationship was 
established.  Gaining the trust of this patient was difficult, as he was skeptical 
and liked consistency.  Allowing him to express his opinion and showing 
appreciation to his point of view opened the door for effective communication.  
He was then willing to listen to the education about the treatment he was 
receiving and was cooperative when his treatment changed. 
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Appendix A
Dressing  Type Usage Changing Schedule 
Cadeomer Iodine Infected draining wounds or 
heavily draining wounds 
3x/week or when iodine 
color has changed to grey 
Calcium Alginate -Draining wounds 
-Wounds that need fill 
-Folds of skin that hold 
moisture 
12 hrs-4 days for non-
impregnated or up to 14 
days 
Exudry -Heavily draining wounds 
-Burns 
Every 3 days if not infected 
daily if infected 
Semipermeable Foam -Draining wounds 
-Skin tears 
-Burns 
-Abrasions 
Every 1-7 days or daily if 
infected 
Hydrocolloid -Slight to moderate draining 
wounds 
-Skin that needs to be 
protected from fecal material 
or urine 
-Skin that needs to be 
protected from tape 
-Maggot cage 
No longer than 7 days 
Wound Pouch -Heavily draining wounds 
-Fistulas 
Per drainage or every day if 
infected 
Wound Vacuum Assisted 
Closure 
-Heavily draining wounds 
-Post graft 
Every 3 days 
Information in this table based on information provided by Sheridan Veterans Hospital. 
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